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SelectDeep ThoughtsThe oceans encompass the most important ecosystems for
the health of our planet, most of it unseen and at depths
unimaginably remote and little explored. It is there that micro-
bial communities pulse to the ancient rhythms of life on earth.
Researchers are beginning to plumb these mysterious
depths to learn what organisms are there and how they
interact to shape the global cycles of macronutrients, such
as carbon, nitrogen, and oxygen, upon which all life relies.
From 2009 to 2013, the ocean-going vessel Tara collected
seawater from 210 sites around the globe at a range of water
depths, generating a total of 35,000 samples (morphological,
genetic, and environmental) with which to analyze the
composition and diversity of microbial ecosystems. A key
discovery arising from this epic effort is that the single most
important determinant of microbial community taxonomic
structure and gene composition is temperature (Sunagawa
et al., 2015), at least in the sunlit zones where photosynthesis
occurs. Other environmental factors, such as dissolved
oxygen and geographic location, play more minor roles.
Understanding this key contributor to ocean microbiomes
may facilitate more accurate modeling of the ecologically
critical sunlit zone, how it changes with seasonal variations
in temperature or as a result of climate change, and how it
interacts with deeper ocean layers.Marine protists. Image courtesy of Tara Expeditions.
Pseudo-nitzschia cells and bacteria. Image courtesy of Micaela
Parker.Ascribing genes to functional categories, Sunagawa et al.
further conclude that ocean microbiomes share more than
73% of the functional abundance with the human micro-
biome. This suggests that as we learn about the complex
economies of our inner world, we should seek to project
these insights to the world outside and vice versa. It is often
remarked that our blood chemistry is similar to seawater,
binding us inextricably to our aquatic evolutionary origins.
The same, it seems, is true of the interplay among our micro-
bial crewmates.
The study by Sunagawa et al. is part of a compelling
quintet of papers from the Tara Oceans Projects, includingothers that examine plankton interactomes (Lima-Mendez
et al., 2015) eukaryotic plankton diversity (de Vargas et al.,
2015), and global patterns of oceanic viromes (Brum et al.,
2015). To learnmore about Tara’s past exploits, current loca-
tion, and future projects, visit http://oceans.taraexpeditions.
org/en//.Data from this project and by others will enable efforts to
tease apart individual elements of these complex ecosys-
tems. Although there are certain species for which ecolog-
ical roles are quite clear, such as diatoms, a very prevalent
form of photosynthesizing plankton, much less is known
about how keystone species interact with other microbes
in their environment. Amin et al. (2015) examine how a bac-
terial consortium communicates with Pseudo-nitzschia
multiseries, a diatom found in coastal environments. Cocul-
ture experiments establish that the presence of Sulfito-
bacter promotes the growth of P. multiseries. To discern
how the bacteria promote diatome growth, the authors
use transcriptomic reconstructions and metabolite ana-
lyses, which suggest that P. multiseries produces trypto-
phan that is taken up by associated sulfitobacter. In return,
sulfitobacter use tryptophan to make the hormone indole-
3-acetic acid (IAA), which then stimulates P. multiseries
cell division. Analysis of seawater confirms that resident
bacteria do make IAA, although it is an open question as
to whether this form of bacterial-algal communication pro-
motes algal blooms. It is also unclear by what mechanism
IAA promotes P. multiseries proliferation. In terrestrial envi-
ronments, IAA is the most prevalent form of the plant-
signaling hormone auxin. How IAA has its effect on diatoms
is unclear. It is also interesting that IAA alone does not pro-
mote growth to the extent that Sulfitobacter can, suggest-
ing that there are additional metabolites, or hormone-like
substances yet to discover. Extrapolating further to theCell 162, July 2, 2015 ª2015 Elsevier Inc. 5
vast and complex ocean microbiomes, the extent of inter-
species communication possible and yet to uncover is truly
mind-boggling.
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